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Applied Longitudinal Data Analysis: Modeling Change and Event
Occurrences. By Judith D. Singer and John B. Willett. Oxford, UK: Oxford University Press, 2003. xx + 644 pp. $65.00.
It will come as no surprise to those familiar with Judith Singer and John Willett's didactic journal articles to learn that they have written a terrific textbook on longitudinal data analysis. Applied Longitudinal Data Analysis covers two important statistical methods used to analyze longitudinal data: multilevel linear modeling (also known as hierarchical linear modeling or random coefficient modeling), adapted to the analysis of change, and duration modeling, also known as event history analysis or survival analysis. About half of the book is devoted to each of these methods.
The level is introductory and mathematically undemanding. In particular, the book does not require any knowledge of calculus and avoids its use. This means that derivations found in other textsfor example, for the relationships among the hazard function, the cumulative hazard function, and the survival function-are not given, although the results are stated. To explain the meaning of a hazard rate when time is continuous, the authors spend a couple of pages explaining the concept of a limit in nontechnical terms. Readers who want to understand more of the underlying mathematics might still usefully start here to get a good grasp of the concepts before turning to some of the more mathematical textbooks.
The exposition is consistently lucid and thoughtfully organized. It begins with simple models and proceeds to the complex. This means that linear growth models are introduced first, followed by more complicated models and topics, such as missing data, timevarying predictors, nonlinear patterns of growth, and error covariance 306 SOCIOLOGICAL METHODS & RESEARCH structures. The authors show how multilevel models of change can be represented to great advantage in the formalism of covariance structure analysis.
The section of the book devoted to event history analysis begins with discrete time models and proceeds to the Cox regression model. Parametric models are omitted, on the grounds that Cox regressions perform almost as well as parametric models when the right parametric model is chosen, and are clearly superior when the researcher fits the wrong parametric model. This can easily happen because the researcher rarely knows which model is correct-although model selection criteria can help a great deal here. Even if one accepts the authors' argument, it might have been desirable to have a chapter on parametric models so that students can read literature that uses them. The book covers the analysis of competing risks but not recurring events.
For each topic, the authors provide an example from the research literature. They discuss the formulation of the model, comment critically on the validity of the model's assumptions, and show how to interpret the results. Good attention is given to model diagnostics and to graphical methods for presenting results. In all the examples, subjects are individual human beings. Sociologists and political scientists, who routinely study organizations or governments, will have no difficulty in adapting the procedures covered to their own research problems. A number of different computer programs are illustrated. Data sets used in the example can be downloaded from a Web site, so that readers can reproduce the examples, as well as carry out further analyses of their own. Much useful practical advice and insights are conveyed, so that even researchers who are familiar with the types of models being discussed are likely to benefit from reading this book.
One of the very few places I thought a more extended discussion would have been useful is the treatment of reciprocal causation in the study of change. All the models discussed assume that causal influences flow in one direction only, from predictor to outcome. Yet this assumption may not apply to some of the problems researchers want to analyze. Singer and Willet suggest (pp. 180-81) that where there is reason to expect reciprocal causal influences, the independent BOOK REVIEWS 307 variables should be lagged by one time unit. They also caution readers in a general way that "while longitudinal data can help resolve issues of temporal ordering, the inclusion of a time-varying predictor can muddy the very issues the longitudinal models were intended to address" (p. 181). Their discussion does not make completely clear why lagging predictors does not fully resolve issues of causality.
The following example will illustrate the difficulty. Consider the relationship between employment status and symptoms of psychological depression. There is reason to think that someone's employment status (employed or not) could influence his or her level of depression and that depression could influence employment status. Suppose that in the population being studied, the causal influences are actually uni-directional, with depression influencing employment, but not vice versa. Someone wanting to assess the influence of employment on depression (which is actually zero) would, following Singer and Willett's advice, regress depression on lagged employment. So long as employment is autocorrelated over time, as it is likely to be in most populations, the researcher will mistakenly conclude that employment influences depression. Because many researchers naively assume that the use of a lagged predictor eliminates uncertainties about the direction of causal influence, it would have been useful to explain in detail why it does not. In regression modeling, reciprocal causation can be handled through such methods as two-stage least squares. I see no obstacles in principle to the adoption of such procedures to multilevel modeling, but so far as I am aware, this has not been done.
If longitudinal refers to data collected over time, then there are important statistical methods for analyzing longitudinal data that the book does not cover. Time series is one. I suspect that the authors exclude it because their focus is on methods for studying individual subjects, with particular interest in understanding variability among them. Rarely does one have enough measurements of a single individual to identify the kinds of models employed in time-series analysis with any confidence. For this reason, most time-series analyses are of organizational data or aggregate data, such as economic or social indicators for a country. There are, of course, plenty of timeseries textbooks, and one can hardly fault the authors of a bulky text for excluding a topic that would require hundreds of additional pages.
There are also methods for analyzing panel data-such as those inspired by path analysis and structural equation modeling (Kessler and Greenberg 1981; Finkel 1995) or those based on pooled cross sections (Hsiao 1986; Baltagi 1995; Wooldridge 2002 )-that are not covered. There is a brief allusion to the former models that I believe to be misleading. The authors criticize models that use correlations between scores at time t to predict scores at t + 1 by saying that these analyses "do not address questions about change over time. Instead, they assess the stability of the rank order of individuals on the outcome over time" (p. 280). However, regression equations that predict scores at a given time on the basis of scores at earlier times do permit one to study change. This can be done by estimating equations that predict static scores in one wave from static scores in the previous wave or equations in which change in the dependent variable is predicted from a static score in the first wave (Kessler and Greenberg 1981) .
Pooling methods allow unmeasured variables that are case specific or occasion specific to contribute to the error terms (through the introduction of fixed effects) but do not provide for random coefficients varying across cases on the basis of unmeasured variables. A comparison of the multilevel approach to the alternatives would have allowed readers to make an informed choice among the options.
